This study examines the impact of credit risk management on the profitability of BGFI Bank Congo, by identifying credit risk indicators and profitability measurement ratios over the period of 2010-2019. The results indicate that profitability is somewhat affected by credit risk management as measured by its credit risk management indicators. The non-performing loan ratio (NPLR), the capital assets ratio (CAR), and the loan loss provision ratio (LLPR) show a negative impact on ROE. These three ratios contribute negatively, while the CAR makes a positive contribution to Return on assets (ROA) and the ratio of client loans and short-term financing (RCLSTF) on return on equity (ROE). Thus, credit risk management has a significant impact on profitability.
Over the last decade, rapid innovations in the financial markets and the internationalization of financial flows have almost disrupted the banking landscape. Technological progress and deregulation have created new opportunities for banks and other financial entities, and at the same time greater competitive pressure. In the late 1980s, traditional banking margins began to decline and capital adequacy requirements began to grow up (GREUNING et al., 2004) . Banks have reacted vividly and imaginatively to these new challenges as they move into new areas.
There exist several fields in the banking domain which are: commercial bank, domestic and international bank, credit and deposit bank, businesses and individuals, merchant bank, market bank; the different fields have a common factor in all their activities wich is: risk. In a simplified way, the bank is made up of men and capitals, the remuneration of each other flows out from the risk-taking which ends up with gains and losses.
In most of the Word's economies, commercial banks are the most dominant, compared to other financial institutions as the one offering installment loans. As a result, the financial intermediation it plays is vital for developing economies to achieve high economic growth. However, its financial intermediation function gives rise to different types of risks with different magnitudes and causes of profitability, such as: Credit risk, liquidity risk, market risk, operational risk (Sylvie de Coussergues et al., 2010) . In a general context of asymmetric information, the risk is the main concern of commercial banks that have imperfect readability of their customers. Thus, the risk is the most studied factor in the banking sector. Among a plethora of risks, credit risk is the most studied, credit risk is the oldest form of risk in the capital market and is probably the main risk for a bank.
In addition, when banks grant loans, they expect clients to repay the capital amount and the generated interest on a due date. A credit facility is expected to perform well if the payment of capital and interest is not up to date in accordance with the agreed repayment terms.
Today, without any doubt, we can assert that a poor management and a poor control of credit risk lead to excessive risk of a bank and an impacts on its profitability. This may be the result of a credit decision that generates a risk of default of the institution too high compared to the objectives of the shareholders and other partners of the bank. This may be due to:
 The poor quality of the credit portfolio (share of non-performing loans important);  Overly optimistic evaluation or undervaluation of credit quality;
 Insufficient credit pricing compare with risk default;
 A non-existent or inadequate credit policy;
 Inadequate identification of bad debts.
Effective and correct management of credit risk on the profitability of a bank can not be overemphasized. The effectiveness of credit risk management improves bank confidence and depositor confidence. Many recent studies from academic circles show that a good credit risk policy is an essential condition for the bank, and the bad credit management and insufficient credit administration are the main causes of the problems encountered in the banking environment.
In this regard, different researchers have examined the impact of credit risk on the profitability of commercial banks in different dimensions. There have been debates and controversies over the analysis and management of credit risks and the profitability of commercial banks. However, some researchers, such as Athanasoglou, et al., 2008 , have made extensive studies on this subject and the results obtained have been mixed. Some of them have found that the impact of credit risk management has a positive effect on the profitability of commercial banks (Alshatti et al., 2015) others in contrary have found a negative relationship and suggest that other factors besides the impacts of credit risk management can influence profitability. Specifically (Million et al., 2015) found in a study of commercial banks in Ethiopia between 2003-2004 that there is a significant relationship between commercial bank profitability and credit risk management.
Although several previous studies have been made on the management of credit risk, this question has rarely been covered by researchers from the viewpoint of the Congolese context, in general, and in the context of the Gabonese and French International Bank in Congo Brazzaville (BGFI Bank) in particular which serves as a sample bank over the period 2010-2019. The main objective of this study is to evaluate the impact of credit risk management on the profitability of a commercial bank. It aims at answering the following question:
What is the impact of credit risk management on the profitability of a commercial bank?
From the general objective derive the specific objectives:
 Identify indicators for measuring credit risk management in a commercial bank.
 Identify indicators for measuring the profitability of a bank.
 Understand the impact of credit risk management on the profitability of a commercial bank through these indicators.
This study is only concerned with the identification of the relationship between credit risk management and the profitability of BGFI Bank Congo, other risks to which banks are subjected are not the concern of our research. In addition, this study offers a main interest.
This study is distributed as follows: first, we will present the research methodology and then we will proceed to the statistical description of the data for a better understanding and presentation of the results of the statistical tests for the analysis of the results and recommendations.
Research Methodology
This section will discuss the method of data collection and processing and the description of the applied regression model; then we will proceed with the research hypotheses and the test of these hypotheses. The study considers two measures of profitability as dependent variables that are the return on assets (ROA), return on equity (ROE).
 Method of data collection and processing
The data collected consists of annual reports downloaded from the website of BGFI Bank Congo. These data will then be processed in MS Excel 2016, and back to Eviews 9 for descriptive analysis of the variables, this allows us to explain the relationship between the indicators of credit risk and profitability. Finally, the result will be tested again on MS Excel 2016 to confirm the accuracy of the results.
Our model is composed of the following variables: the ratio of client loans and short-term financing (RCLSTF), the loan loss provision ratio (LLPR) as an independent variable measuring credit risk. Credit risk is also measured by the ratio of non-performing loans (NPLR), the capital adequacy ratio (CAR). To account for unexplained changes in profitability, the error term was included in the model. The models are expressed as follows:
Model 1:
Model 2:
β 0 Constant, β 1 = β 3 Coefficients of independent variables NPLR: non-performing loan ratio;
CAR: capital assets ratio or capital adequacy capital;
LLPR: loan loss provision ratio;
RCLSTF: The ratio of client loans and short-term financing.
 Return on assets (ROA)
Return on assets (ROA) is a dependent variable and measures the bank's earnings before interest and taxes against its total net assets. It measures the efficiency in managing banks to generate profits from their scarce resource.
In addition, this ratio is strongly influenced by the credit institution's provisioning policy since the net result incorporates the cost of risk and the assets appear net of the provision in the bank balance sheet. It is used to evaluate the performance of a credit institution. (Sylvie de Goussergues et al., 2010) .
 Return on equity (ROE)
Return on equity (ROE) is a dependent variable and measures the return on shareholders' investment in the bank. ROE has been used as an indicator of profitability in regression analysis because ROE, as well as ROA, has been used extensively in the previous research.
 Non-performing loan ratio (NPLR)
Non-performing loans (NPL) is an independent variable and it is chosen because it is an indicator of credit risk management. NPLR, in particular, indicates how banks manage their credit risks. Indeed, it defines the proportion of nonperforming losses in relation to the total amount of the loan (Hosna et al., 2009) . When the quantity of this ratio increases, it will send a bad message for management at the bank level because it shows a high probability of not recovering funds granted to customers by banks. We expected non-performing loans to have a negative relationship with profitability.
 Capital adequacy ratio (CAR)
Equation Ratio of Capital (CAR) is also an independent variable. It is chosen because it measures the basis of a bank's financial strength from the point of view of a regulator. This ratio protects depositors from unexpected losses. The capital adequacy ratio consists of the types of financial capital considered to be the most reliable and the most liquid, mainly the equity of the bank, with a good sufficiency ratio.
 The ratio of client loans and short-term financing
This ratio indicates banks 'ability to withstand deposit withdrawals and banks' willingness to meet loan demand by reducing their holdings of cash. When banks are more liquid, they can reduce the risk of insolvency. This report provides more general information about deposits.
As we previously mentioned, the variables that we will use are CAR, NPLR LLPR, RCLSTF as independent variables and ROE and ROA as dependent variables.
In theory, banks with a good capital ratio have good profitability. A bank with solid capital adequacy is also able to absorb possible loan losses and thus avoids insolvency and bankruptcy.
 Research hypotheses
From the dependent and independent variables that we have chosen to explain this relationship, we will try to formulate the hypotheses in order to verify whether there really is a relationship between the credit risk and the profitability of a bank. All these elements led to the following hypotheses:
 Hypothesis 1 ijef.ccsenet.org
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 Hypothesis 2
Null hypothesis: There is no correlation between CAR and NPLR and ROE.
Alternative Hypothesis: There is a statistically significant positive relationship between capital adequacy, NPLR, and ROE.
 Hypothesis 3
Is there a significant relationship between capital adequacy, nonperforming loans, and ROA? 0 : = 0 H 1 : β ≠ 0 The hypothesis is rejected As we said before, CAR and NPLR are indicators of credit risk management and the ROA is one of the profitability indicators. This assumption is used for testing if the relationship exists between the three variables.
 Hypothesis 4
Is there a statistically significant relationship between LLPR and profitability measured by ROA? 0 : = 0 H 1 : β ≠ 0The hypothesis is rejected
Result and Empirical Analysis
In this section, we will present the results of the regression model. We will first analyze the evolution of the balance sheet, receivables, deposits and profitability over the last ten years. Then we will analyze the results and describe the impact of credit risk management on profitability. Vol. 12, No. 3; 2020 From 2010 to 2019, the ratio of non-performing loans and the loan loss provision ratio have the same trend. There is a slight increase for each ratio, exempted 2018 for the NPLR a decrease is noted.
Analysis of the Evolution of the Profitability of BGFI Bank Congo
As a result, the more the ratio of non-performing loans on total loans and advances decreases, the more the loan loss provision ratio increases, the less profitable the bank is, the ROE and the ROA decreases as the NPLR decreases and LLPR increases.
In addition, the RCLSTF and the CAR also increased slightly between 2010 and 2019, a decrease in 2019is noticed, which explains the decrease in deposits in 2019 or the increase in loans granted to individuals or businesses, which tends to decrease slightly ROE and ROA.
Descriptive Analysis of Statistical Data
The descriptive analysis of the dependent and independent variables is presented in Table 1 . The dependent variables are the profitability measured by the ROE and ROA, and the independent variables which are: the non-performing loan ratio, capital adequacy, the ratio of client loans and short-term financing, the loan loss provision ratio. In order to give a brief overview of our data, we present the following table 1 which contains the descriptive statistics of our variables at BGFI Congo from 2010 to 2019. The average ROE in the last ten years is 18.32%, with standard deviations of 5.80%. The difference between the minimum value (7.91%) and the maximum (27.69%) and the standard deviations showed that there was a great variability with the ratio of bad debts. The result, in general, implies that the accumulation of NPLR that has been claimed as a critical problem of the banking sector in previous studies (Ogbulu et al., 2016) .
The result shows that the average value of the bank's profitability (ROA) is 1.35% indicating that during the period 2010-2019, on average, the total assets of BGFI Congo generated a return of 1.35%. The standard deviation of the ROA is 0.36%, which shows the absence of substantial variation.
The capital adequacy ratio is 7.56%, which is slightly less than or equal to the regulatory requirements of 8%. However, Table 1 shows that the ratio of non-performing loans varies from 0.68% to 7.75% with the average and the standard deviation of 2.96% and 2.212% respectively, which indicates a high volatility of the bank's ability to manage credit risk.
In addition, BGFI Bank Congo has an average of 1.1% of the provision for loan losses with a standard deviation of 0.62%. The maximum and minimum values were respectively 2.40% and 0.34%.
The client loan and short-term financing ratio (RCLSTF) has an average of 79.91%, with a difference of 71.77%. The maximum and minimum values are respectively 115.31% and 61.71%. This suggests that the bank focuses on lending activities, which is relatively riskier than other options to use depositors' money. The maximum value also raises a surprise on how the bank lends beyond their total deposit and engaged in a high-risk activity.
Tables 2 and 3 are the results of the multi-collinearity test. In Tables 2 and 3, we find that the highest correlation between all variables in absolute value is -0.93878, which is the correlation between LLPR and ROE. This means that a small change in one of the observations or the number of observations leads to a profound change in the estimated values of the coefficients.
The purpose of analyzing the nature of the correlation between the dependent and independent variables is to determine whether the multicollinearity exists or not because of the correlation between the variables. The correlation matrix shown in Tables 2 and 3 provides some insights into the independent variables that are significantly correlated with ROE and ROA dependent variables. The results indicate that the ROE and ROA are significantly negatively correlated with the ratio of non-performing loans, the loan loss provision ratio, and finally the ratio of loans to customers and short-term financing. The result implies that as the value of the ratios increases, profitability will decrease. Unlike the NPLR, LLPR, RCLSTF the clean bottom adequacy ratio is significantly positively correlated with the ROA which means that an increase in the clean bottom adequacy ratio is accompanied by a variation of the ROA. However, CAR is negatively correlated with ROE, which means that ROE decreases as the capital adequacy ratio increases. In addition, the capital adequacy ratio (CAR) is positively correlated with the non-performing loan ratio (NPLR).
Heteroscedasticity Test: Breusch-Pagan-Godfrey
In order to detect heteroscedasticity problems, the Breusch-Pagan test was used in this study. The probability of the Breusch-Godfrey test is 50.87% for the ROE and 31% for ROA which are higher than 5%, all the coefficients of the regression of the residuals squared are not null which means that we reject the H1 hypothesis of heteroscedasticity and suppose the homoscedasticity of the residues.
Discussion of the Results and Recommendations

Discussion of the Results: Regression Model 1 ROE
In order to answer the research question, we have established four (4) different hypotheses. And to test these hypotheses, we performed two regression analyses. The results of the hypotheses are summarized in the following section. As Table 5 shows: The coefficient of determination (R 2 ) of Model 1 is 91.53%, which is a good result to show the influence of the explanatory variables (CAR NPLR LLPR and RCLSTF) in the model. In other words, the model-independent variables account for 91.53% of the variance in BGFI Bank Congo return measured by ROE. The high value of the coefficient shows a significant relationship between profitability and the indicators of credit risk measurement at BGFI Bank Congo. In addition, the F-statistic test is 13.51902 since the probability of zero is attached to the statistic F shows that this null hypothesis (H0) must be rejected.
 Non-performing loan ratio (NPLR)
Regarding the impact of each independent variable, the results in Table 5 show that the ratio of nonperforming loans to total loans and advances at a negative coefficient (-0.5568). This coefficient has a negative impact on ROE, which means that a unit increases in NPLR will decrease 0.5568 ROE units when the other variables are held constant, but this relationship is not significant at the 5% threshold. This one responds to the research hypothesis that we have emitted.
 Capital adequacy ratio (CAR)
According to the results in Table 5 , the negative and statistically insignificant impact, the adequacy of capital on return on equity (ROE) determines the bank's risk-taking behavior. This study identifies the statistically insignificant and negative impact of capital adequacy ratio on ROE. Thus, the result is incompatible with the hypothesis developed in this study. Indeed CAR shows a negative impact on ROE in with a coefficient of -0.670665. This negative sign indicates an inverse relationship between the capital adequacy ratio and the ROE. Thus, this implies that an increase of one unit in the CAR will reduce the ROE by 0.670665 units when the other variables are kept constant. But CAR is not significant at the 5% threshold. Indeed its probability is 0.3278 which implies that the CAR can predict the ROE with a probability of 67.22%.
In addition, the results in Table 5 indicate the bank's weakness in credit risk management. This is evidenced by the insignificant "capital adequacy ratio" result and the negative ratio of the "nonperforming loan ratio".
The insignificant "capital adequacy ratio" result indicates that the capital adequacy ratio can not be considered as the variable that influences the profitability of BGFI Bank Congo measured by ROE. The study rejects the hypothesis according to which the higher the capital adequacy ratio, the greater is the ability of the bank to lend money, and absorb the resulting losses, each time it generates and earns higher returns because the negative coefficient is insignificant. NPLR, in particular, indicates how banks manage credit risk because it defines the proportion of the amount of impaired loans to the total loan amount. All this evidence supports that BGFI Bank Congo needs to improve its credit risk management.
 The ratio of provision for loss on loan or debt (LLPR)
The ratio of loan loss provision ratio has a negative effect with ROE, with a coefficient of (-6.938726), and significant at the 5% threshold. A 100% increase in provisions will result in a decrease in ROE of 69.38%. Its probability is 4.6% implying that LLPR can predict ROE with a probability of 95.40%.
 The ratio of client loans and short-term financing (RCLSTF)
The ratio of client loans and short-term financing (RCLSTF) showed a positive effect of 0.016. This means that all other variables remain constant, an increase in the RCLSTF unit causes a variation of 1.6% unit on ROE, but not significant at the 5% threshold, since its probability is 76.46% greater than 5%. This indicates that RCLSTF can predict ROE with a low probability of 23.54%. It is recommended to BGFI Bank Congo to strengthen its capacity in credit analysis and loan administration.
Discussion of the Results: Regression Model 2 ROA
This section analyzes the impact of credit risk management indicators on the profitability of BGFI Bank Congo measured by ROA.
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International Journal of Economics and Finance Vol. 12, No. 3; 2020 As shown in Table 6 , the pooled regression result shows that 85.23% of the systematic variation of the dependent variable (ROA) is explained by the four (4) independent variables (CAR, NPLR, LLPR, RCLSTF). The t-statistic value is significant at the 5% level for CAR and RPPP, which also indicates that there is a linear relationship between the return on assets and the two independent variables. Durbin Watson's stat of 1.883188 indicates the lack of self-correlation.
Moreover, the F-statistic test of this regression model is 7.211836 which indicates that the null hypothesis that all slope parameters (βo) are jointly zero. In the case above, the probability of zero attached to the F statistic shows that this null hypothesis must be rejected even at the level of 1% of significance.
 Capital adequacy ratio (CAR)
The result in Table 6 indicates that the capital adequacy ratio is positive and statistically significant. The sign of the coefficient is as usual because theoretically, the adequacy ratio of capital should have a positive relationship with the profitability of a bank. This study supports the hypothesis according to which the capital adequacy ratio has a significant effect on the bank's profitability at the 5% threshold. This implies that holding other variables constant, a 100% increase in (CAR) will result in an increase in the bank's profitability of 16.04% as measured by ROA. CAR can predict ROA with a probability of 97.38% because it has a probability of 2.62%.
 Non-performing loan ratio (NPLR)
As expected, there is a strong negative association (-0.0394) between bad loans, ie the ratio of nonperforming loans and the profitability measured by the ROA, but this relationship is not significant. The result is contrary to the findings of Alshatti (2015) who found the positive effect of the ratio of non-performing loans on bank profitability. However, this result is similar to the results of (MILLION et al 2015), (Yuga, 2015) where they found a negative relationship between non-performing loans and bank profitability measured by ROA.
The negative ratio of the "non-performing loan ratio" indicates that there is a higher level of provision for credit losses charged to earnings and ultimately leads to a reduction in return (ROA). Thus, the bank must follow Basel II while managing the credit risk. Basel II compliance means a sound approach to tackling credit risk, ultimately improving profitability.
 Loan loss provision ratio (LLPR)
The loan loss provision ratio is negatively correlated with ROA, with a coefficient of (-0.456382), which is significant at the 10% threshold. A 100% increase in provisions will result in a decrease of the ROA of 45.63%. The result is contrary to the findings of (Million et al., 2015) , (Ogboiet al., 2013) and (Kosmidou et al., 2008) who found a positive effect between the loan loss provision ratio and the ROA.
 The ratio of loans to clients and short-term financing (RCLSTF)
Finally, the ratio of the ratio of loans to customers and the short-term financing which is also negatively correlated with the ROA and significant at the 10% threshold. An increase of one unit of RPCFCT results in a decrease of 0.07% of the ROA. In other words, whenever this ratio increases, the bank becomes increasingly risky that the credits granted are equal to or sometimes greater than the amount of the deposit. As a result, the ijef.ccsenet.org
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Conclusion
In this study, we have on one hand analyzed the impact of credit risk management on the profitability of BGFI Bank Congo. To achieve the objectives of the study, we formulated four hypotheses to test the impact of each of the credit risk management indicators used in this study on each of the two profitability indicators. Two models were therefore formulated to test the credit risk management indicators for each of the two profitability indicators, ROE (return on equity) and total asset return (ROA). The key intention is to check whether the credit risk management indicators have the same significant impact on the return on equity (ROE) and return on total assets (ROA). The results show that the use of the non-performing loan ratio, the loan loss provision ratio to represent credit risk management strategies, has a negative impact on both of the profitability indicators used in this study. The result is not significant at the 5% threshold with the non-performing loan ratio but significant at the 5% threshold with the loan loss provision ratio.
On the other hand, the study shows that a capital adequacy ratio (CAR) has a positive and statistically significant impact at the 5% threshold on the ROA of BGFI Bank Congo. This indicates that the bank should lend more to individuals if it holds a strong capital adequacy. Indeed the funds can be kept in the bank, but this will have a cost and the bank may lose the profit that should be earned if the money has been borrowed...
